Reversibility of propranolol-induced changes in the biosynthesis of monoacylglycerol, diacylglycerol, triacylglycerol, and phospholipids in the retina.
The biosynthesis and metabolism of phospholipids and neutral glycerides were studied in the bovine retina. Radioactive glycerol was used as a precursor. Phentolamine and d- and dl-propranolol were found to produce similar effects on lipid metabolism in the retina. Marked stimulation of phosphatidylinositol (PhI) synthesis and maximal inhibition of phosphatidylcholine (PhC), diacylglycerol (DG), and triacylglycerol (TG) formation were observed within 5 min after exposure to 0.5 mM dl-propranolol. Pulse-chase experiments showed a high turnover rate in DG and a reversibility of the propranolol-induced changes produced during the synthesis of PhC, TG, DG, monoacylglycerol (MG), and phosphatidylserine. All reversals of the drug-induced biosynthetic profiles approached control values 60 min after incubation in drug-free medium. However, complete reversal was not achieved in any of the cases under these conditions. Propranolol appeared to inhibit both the formation of DG from phosphatidic acid and the further metabolism of DG, probably to MG. Phosphatidylethanolamine biosynthesis showed some recovery from this inhibition. Synthesis of PhI was greatly stimulated by preincubation with propranolol and was further enhanced by reincubation in the presence of propranolol. However, this effect was not reversed by reincubation without the drug. The active de novo biosynthesis of retinal phospholipids and glycerides is a very dynamic pathway that may be redirected by amphiphilic drugs. In addition, the partial reversal of modifications induced in the flux of [2-3H]glycerol through the lipids can occur during short-term reincubations of retinas in drug-free medium.